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1 Introduction

Recent advances in chemistry and data analysis enabled the generation of reads with more than 100 bp length
using the Illumina platform. In this poster, we demonstrate the versatility of these reads for assembly.

Until a couple of years ago the field of sequencing was dominated by traditional Sanger sequencing that
provides reads that are typically 400-800 nucleotides long. Sanger sequences were used in the de-novo assembly
of large mammalian genomes, such as human or mouse, and mostly followed the overlap consensus approach.

In the last years, however, emerging next-gen sequencing platforms as Illumina’s sequencing by synthesis
[1] approach generate high quality sequence data orders of magnitude larger than Sanger sequencing. Illumina
reads typically range from 35 to more than 100 nucleotides, requiring a change in the strategies for de-novo
assembly. Approaches for de-novo assembly using short reads include velvet [5], Euler-USR [2], and Forge [4].
In our experiments we want to compare the performance of these assemblers.

2 Results

We took paired read sequence data from the Genome Analyzer II platform and compared velvet, Euler-USR,
and Forge on these data. In a first experiment we created an E.coli data set from short (200 bp) and long insert
(> 2000 bp) protocol data and compared the performance of the assemblers. We were able to build contigs that
are several mega bases long, and we verified the quality of the assembly using amosvalidate and MUMmer.

In our second experiment, we used an E. coli library with a maximal fragment size of 250 nucleotides. We
sequenced 150 on each side creating overlapping reads. This allowed us to combine the reads creating sequences
that are up to 250 bases long. The alignment routines take the base quality scores into account and perform
an error correction at the alignment stage. We compare the assemblies to the ones using only non-overlapping
reads.

The last part of this poster deals with a long (2000 bp) insert E. coli library with a maximal fragment size
of up to 160 nucleotides. The reads being sequenced are each 100 nucleotides long and thus overlap in most
cases. Due to specifics of the sample preparation, the reads might contain DNA from non-adjacent parts of the
genome. The challenge is to find these junction sites: To this end, we follow an approach similar to that taken
by Pevzner et al. in [3]. We counted the occurrences for each k-mer in the input data set and, after performing
an error correction, cluster the positions of k-mers that appear less often than we would expect. Contiguous
stretches of rarely occuring k-mers provide candidates for these junction sites. We remove putatived junction
sites and use the remaining sequence parts in the assembly process. In addition, we verify the correctness of
the detected junction sites by alignent the resulting sequences to the reference.
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